RESULTS

AND DISCUSSION
Spin-lattice relaxation data Typical plots of data for determining the spin-lattice relaxation times (T1) for myosin samples with and without sucrose of different moisture content are shown in Fig. 1 (a) and (b). The second pulse is zero at t=0, so the signal at t=0 is the first pulse amplitude. This signal is proportional to the total number of water protons present in the sample.
Among these T1 relaxation plots, those for the samples of high moisture content (91.9 without sucrose and 89.0% with sucrose) were non-exponential, indicating two phase be haviour, while those for the samples of low moisture content (below 39.0% without sucrose and 35.5% with sucrose) were linear, indicating single phase behaviour ( Fig. 1(a) and (b) ) . The non-exponential T1 relaxation curves can be resolved into two exponential decay curves with relaxation times T1-A and T1-B) One Table I . In the NMR studies on hydrated silica gel by Zimmerman and Laster,16) both single and two phase behaviours were observed.
They postulated the existence of proton species with different molecular mobili ties and correspondingly different magnetic re laxation times.
Leung et al.10) measured T1 for corn starch, casein, sodium alginate and pectin samples of different moisture content and reported that only a single phase behaviour was observable for all the samples tested.
The relaxation is described by two or more distinct relaxation times, provided that the exchange rate is very slow. On the other hand, the relaxation is characterized by a single relaxation time for very fast exchange.
Accordingly, although only single phase T, relaxation behaviour was observed for the samples at low moisture content, irrespective of the presence or absence of sucrose, there exists a possibility that more than one phase was actually present and it could not BET and Bull's method from desorption iso therms.12) The difference in T1 between the samples with and without sucrose in the inter mediate moisture range may suggest some hindering effect of sucrose on rotational motiorr of water protons. In the very low moisture range (below 13.2% without sucrose and 17.2% with sucrose) which corresponds to BET mono layer12) the difference in T1 values between the two samples came closer and eventually dis appeared. In general, in the high moisture range, wate molecules are relatively free and T1 increase with the increasing moisture content. In the very low moisture range, the water molecule are tightly bound and show reduced mobility Therefore, T1 increases as the moisture con tents decrease below the value at minimum T1 Such a minimum T1 value has been expounde by the BPP theory. in the state of water. Nakano and Yasui12) reported that the extent of myosin denaturation upon dehydration in creases with the decreasing moisture content until the multilayer region (moisture content =18.5%) is reached, and then decreases with further decreases in moisture content to the monolayer region (moisture content=13.2%), and that addition of sucrose (0.3M) completely inhibits this denaturation.
However, as de scribed earlier, mobilities as well as populations of water protons during dehydration showed little difference between the samples in the presence and the absence of sucrose ( Table I ), except that T1 in the presence of sucrose demonstrated smaller values in the multilayer region than those without sucrose (Table I and Fig. 2 ). This may indicate that, unlike the case with denaturation in solution, T2 values do not effectively manifest changes in water behaviour due to the partial denaturation of myosin ATPase during dehydration process under the present experimental conditions. However, our preliminary pulsed NMR ex periments on the rehydrated myosin (rehy drated by 0.12M KCl) showed that T2 versus t plots of the myosin with sucrose was similar to those of the native myosin, while those of the control was quite different from those of the native myosin (data not shown here). It would appear that dehydration without sucrose causes irreversible conformational changes in myosin when rehydrated under appropriate conditions. Therefore, the effects of de hydration and rehydration on the changes in populations and the relaxation times of the transverse relaxation components must be further studied to correlate the protein denatur ation to the state of water associated with the protein molecules.
